Abstract
INTRODUCTION
Management of any industry keeps a keen eye on the productivity and its optimization. Corrugated Sheet Forming Machine in Alloy steel mills at the Iron and Steel industry is identified as potential areas for productivity improvement. The problem with the company was, they were not able to manage the volume of production from Continuous Corrugation Line. Thus to meet company's production plan barrel corrugation was the only option which was costly, hence this area has been selected. Simulation models can be used as the objective function and/or constraint functions in optimizing stochastic complex systems. Simulation optimization provides a structured approach to determine optimal input parameter values, where optimal is measured by a function of output variables associated with a simulation model. Discrete event simulation (DES) is the process for codifying the behavior of a complex system as an ordered sequence of well-defined events. In this context, an event comprises a specific change in the system's state at a specific point in time. Dynamic programming has been described as the most general of the optimal approaches because conceivably it can solve the broadest class of problems. Many planning and control problems involve a sequence of decisions that are made over time. The initial decision is followed by a second, the second by a third, and so on. Dynamic Programming (DP) has come to embrace a solution methodology in addition to a class of planning problems. It is put to the best advantage when the decision set is bounded and discrete, and the objective function is nonlinear. In a dynamic program, a series of decisions are made in such a way as to maximize some function. The key is that the set of decisions available to us at any given time depends on what we have already decided to do previously. model in order to investigate the possible influence of the variability of log diameter and of the productive layout on the actual production of wood pallet. By adopting a different cutsaw machine, the productivity of the manufacturing line could increase up to + 56% in the daily production of deck and stringer boards showing an increased daily productive time of + 13%. T.A. Spedding, G.Q. Sun [3] has used a visual interactive simulation software WITNESS to model a semi-automated Printed Circuit Board (PCB) assembly line. The PCB assembly line case study demonstrates how ABC can be applied to a manufacturing system using simulation modeling techniques. The results indicate that computer based simulation of the ABC of a manufacturing system provides a powerful tool for management decision making. K Kendall, C Mangin, E Ortiz [4] has described the application of discrete event simulation in combination with technical cost modeling to the production of an SRIM composite cross-car beam. The conclusion indicate that manufacturing simulation with a technical cost model provided detailed component cost predictions which would be required to aid informed manufacturing decisions. Daniel Beaudoin, Luc LeBel, Mohamed Amine Soussi [5] has describes the impact of different loader-to-truck allocation strategies on truck cycle time and loaders driving distance, using a discrete event simulation model. It was found that by changing the current loader-to-truck allocation strategy, average truck cycle time and loaders driving distance can be significantly reduced by 14.6% and 18.4% respectively. Zhao J. Liu B. Wei F. (2013) [6] explained environmental problem. This is one of the biggest issues faced by mankind. Environmental science, aimed at solving the environmental problems and promoting the effective utilization of environmental resources, is an emerging multi-disciplinary and intersectional subject. Computer technology plays a very important role in promoting the rapid development of this discipline. After establishing a mature model, the solution of the model still takes a lot of time. This is because that the variants involved are generally many and the types and forms of constraint are complicated, therefore it is difficult to obtain
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July 2017 satisfactory result using general mathematical method. Nevertheless, a variety of computer software can help researchers solve the model, and LINGO software is one of them. As one of the most widely used software for solving optimization problems in aspect of teaching, scientific research and industry, thus, it can also solve linear equation, nonlinear equation and algebraic equation. This paper introduces the solution procedures of dynamic programming. The results show that the LINGO software can effectively solve this kind of dynamic programming problem and is the effective tool to solve the environmental problems and resource problems.
PROBLEM IDENTIFICATION
As there were two continuous corrugation lines with different production rate, continuous corrugation line 2 has less productivity. Hence continuous corrugation line 2 has been selected as potential area for productivity improvement. Till 31 March 2014, company was producing only 3005 MT total saleable corrugated steel per month, while they are looking for production total saleable corrugated steel of 3200 MT per month using Continuous Corrugation Line. The company is aiming for 100% plant utilization and maximum profit. The problem with the company is that, they are not able to manage the volume of production from Continuous Corrugation Line and hence, the production reduced to 2231MT out of 2700 MT till Feb 2015. Thus to meet company's production plan barrel corrugation (manual corrugation) was the only option which was costly as compared. Note: all above value are taken by adding values from fig. 1 and fig. 2 .
Fig. 1. Graph of Continuous Corrugation Production
Fig. 2. Graph of Barrel Corrugation Production
Main objectives in Continuous Corrugation Line are as follows.
• To study the existing scenario of the production at Continuous Corrugation line 2 • To investigate and eliminate/minimize the ineffective time in process • To improve the productivity of the line.
• To meet the targeted production demands
METHODOLOGY
On the basis of literature review and existing manufacturing process, following tools and techniques will be used for getting desired objective. A systematic approach toward problem solving is as follow. 1. Study existing process of Continuous Corrugation line. 2. Determine present utilization of activities at line.
3. Measure activity time using stopwatch. 4. Identify non value added activity with ineffective time. 5. Develop alternative using simulation and dynamic programming. 6. Evaluate the effect of alternatives using simulation. 7. Optimizing investment plan using dynamic programming. 8. Selecting best alternative having optimal investment plan. 9. Determine the payback period for best alternative.
DATA COLLECTION
As outlined in the methodology, this chapter contains cost of machine component, material, process, packing cost. It also includes determination of activity time. The time measurement technique was used for determination of activity timing for the Corrugated Sheet Forming Machine. Individual activity timings were recorded by time measurement technique using stopwatch. During the process of time measurement, several different work cycles are timed. Finally, the values collected at these steps are averaged to get the normalized time. Table 1 shows process activity time. The sequence listed in the activity column of the Table 1 follows same sequence as per process followed in production line. For developing dynamic programming model and to calculate the return in terms of production there is need of cost for major component used in production line. Table 2 shows cost associated with machine component. For calculating payback period, cost associated with raw material, processing and packaging cost are required. i.e. near to shearing machine are considered in order to achieve wider width corrugated sheet. 6. The expansion also has a pair of thicker blade, length measuring and new setup of hydraulic brake unit. It also includes length measuring and new setup of hydraulic brake unit. The total investment for expansion is Rs 2 lacks 3. Replacing the old machine with the new flying shearing machine. Cost of replacement is Rs 10 lacks Stage C 1. No expansion of roller dies and its drive system 2. Expansions of existing setup by altering the chain drive system with gear drive system. At this stage replacement of few rollers dies set at end i.e. near to shearing machine are considered in order to achieve wider width corrugated sheet. The total investment for expansion is Rs 10 lacks 3. Replacing old drive system with gear drive system. It also includes a total set of new roller dies and hydraulic 
Alternative 3
Alternative 3 is similar to alternative 2 except change in production time, which is further reduced to 58 min. Obtained Result · Inputs of the system increase from 173 coils to 421 coils and hence 839 sheet packet are produced per month · This results in total production /shift = 29.96 MT · Production is increased by 143.97%
Result using Dynamic Programming Model
After solving dynamic problem the 3rd iteration shows that an optimum return of 42 MT is obtained for 38 lacks of investment condition. The optimum solution column shows optimum return with respect to amount of investment and decision alternative. In The production improves from 12.28 MT to 29.96 MT in 3 alternative. This improvement is considerable high hence alternative 3 is considered as the best alternative among simulation alternatives. The productivity of the system increase by 143% In dynamic programming model the return is maximum (42 MT) at the investment of 38 lacks. Hence, the replacement includes roller stacker, new roller stacker, gear drive system, set of new roller dies and hydraulic table.
The alternative of simulation model resembles to the alternative of dynamic model as it is designed for same speed. But the result of simulation and dynamic programming model are different. This variation of result is probably due to operation efficiency which is 93 % for simulation model. Another reason probably is that, the result of actual case does not exactly match to the simulation model (existing scenario).
CONCLUSION
The research shows an application of the discrete event simulation and dynamic programming. It is a systematic and efficient approach for determining the optimum experimental configuration of production line for improvement in cycle time, product variation, productivity and performance. Principal benefits of simulation and dynamic programming include considerable time and resource savings; determination of important factors affecting the operation, performance and cost; and quantitative recommendations for design parameters, which achieve lowest cost, high quality solutions. The increase in productivity was targeted with a reduction in cycle time of the production line. With these modifications and replacement of machine, a trail is done using simulation models and dynamic model. Thus the conclusion is drawn as follows:
· The research has demonstrated a productivity improvement of 143.97% in cycle time reduction for Continuous Corrugation Line 2 (CC2) by using simulation alternative 3. 
